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DETAILED ACTION 

Applicant's amendment filed on September 5, 2007 is acknowledged and has been 
entered. Claims 1-70 are pending. Claims 71-94 are withdrawn from consideration as being 
drawn to a non-elected invention. 

Claims 1-70 are discussed in this Office action. 

Applicant's arguments, see p. 14-17, filed September 5, 2007, with respect to the 
rejection(s) of claim(s) 1-9, 17-18, 21-31, 39-40, 43-46, 48 and 58-64 as being anticipated by 
Bensimon under 35 U.S.C. 102 have been fully considered and are persuasive. Therefore, the 
rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Kambara. 

All of the remaining amendments and arguments have been thoroughly reviewed and 
considered but are not found persuasive for the reasons discussed below. Any rejection not 
reiterated in this action has been withdrawn as being obviated by the amendment of the claims. 
The text of those sections of Title 35, U.S. Code not included in this action can be found in a 
prior Office action. 



This action is made NON-FINAL in view of the new grounds in view of Kambara. 
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Priority 

The later-filed application must be an application for a patent for an invention which is 
also disclosed in the prior application (the parent or original nonprovisional application or 
provisional application). The disclosure of the invention in the parent application and in the later- 
filed application must be sufficient to comply with the requirements of the first paragraph of 35 
U.S.C. 1 12. See Transco Products, Inc. v. Performance Contracting, Inc., 38 F.3d 551, 32 
USPQ2d 1077 (Fed. Cir. 1994). 

The disclosure of the prior-filed application, Application No. 60/419,884 and the 
disclosure of the prior patents, 5,720,928, 6,294,136, and 6,610,256, fail to provide adequate 
support or enablement in the manner provided by the first paragraph of 35 U.S.C. 1 12 for one or 
more claims of this application. Claims 10-16, 32-38 and 50-56 recite the claim limitation 
"periodically reversing the flow to cause the polymeric molecules to hover in an 
elongated/aligned or separated state". This claim limitation does not have support in the 
disclosures of the applications or patents to which priority is claimed. The claims are being 
granted the filing date of the instant application, October 17, 2003. 

Claims 49-70 recite or are dependent from a claim that recites the claim limtitation 
"separate the elongated molecules by their relative speeds within the laminar flow". This claim 
limitation does not have support in the disclosures of the previously issued patents noted above 
nor is the support for this limitation evident in the prior filed application 60/419884. While each 
of these patents disclose the separation of polymeric molecules, there is no discussion or support 
of separating the elongated molecules by their relative speeds in the laminar flow. These claims 
are also being granted the filing date of the instant application, October 17, 2003. 
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Previous Rejections 

The rejection of claims 19 and 40 under 35 U.S.C. 1 12 is withdrawn in view of 
Applicant's amendment to the claims. 

Double Patenting 

1 . Claim 1 , 4-7, 1 7, 25, 28-3 1 , 39, 45-47 and 48 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claim 1 of U.S. Patent No. 
7,049,074, issued May 23, 2006 ('074 patent herein). Although the conflicting claims are not 
identical, they are not patentably distinct from each other. 

Claim 1 of the '074 patent is directed to a method of elongating and fixing a nucleic acid 
molecule on a planar surface coated with a positively charged substance and the density of said 
positively charged substance is sufficient that nucleic acid molecule is fixed and elongated along 
its length on the planar surface. Claim 1, 25 and 48 of the instant application are drawn to a 
method of elongating, aligning or separating polymeric molecules comprising multiple steps, 
including placing the polymeric molecules in a carrier liquid, passing the molecules and liquid 
through a microchannel comprising a wall and controlling the elongation/alignment or separation 
of polymeric molecule through control of laminar flow and causing the molecule to adhere in a 
straightened configuration to the wall. Claims 4-7, 23-24, 29-31 and 45-47 of the instant 
application are directed to applying restricting enzymes or a second polymeric molecule to the 
straightened polymer and include steps of optical inspection of the polymer. The limitations 
disclosed in independent claims 1, 25 and 48 in combination with the absorption and elongation 
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of the polymeric molecule of claim 17 and 39, and in view of the reactions of claims 4-7, 23-24, 
29-31 and 45-47, are disclosed generally in the method of claim 1. 

While the claims are not identical, the methods comprise straightening polymeric 
molecules generically (or nucleic acids specifically in the c 074 patent) through fixing the 
polymers through electrostatic attraction between the polymer and the surface. In the '074 
patent, the surface is planar and comprises a positively charged substance, while the instant 
application comprises a microchannel with a wall surface. The claims of the instant application 
and the '074 patent address a similar scope and breadth of a method of fixing and straightening 
of polymers or nucleic acids such that the claims of the instant application are obvious over the 
claims of the '074 patent. 

2. Claims 1, 3, 4-7, 17, 23-25, 27-31, 39, 45-48 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claims 1-2, 10, 12-13, 15-16, and 
26-27 of U.S. Patent No. 6,509,158, issued January 2003 ('158 patent herein). Although the 
conflicting claims are not identical, they are not patentably distinct from each other. 

Claim 1 of the '158 patent is directed to a method of characterizing a nucleic acid 
molecule comprising imaging the nucleic acid molecule, which is elongated and fixed along its 
length on a solid planar surface so that said nucleic acid molecule is individually accessible to 
enzymatic reactions. Claim 1, 25 and 48 of the instant application are drawn to a method of 
elongating, aligning or separating polymeric molecules comprising multiple steps, including 
placing the polymeric molecules in a carrier liquid, passing the molecules and liquid through a 
microchannel comprising a wall and controlling the elongation/alignment or separation of 
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polymeric molecule through control of laminar flow and causing the molecule to adhere in a 
straightened configuration to the wall. Claims 4-7, 23-24, 29-31 and 45-47 of the instant 
application are directed to applying restricting enzymes or a second polymeric molecule to the 
straightened polymer and include steps of optical inspection of the polymer. 

While the claims are not identical, the methods comprise straightening polymeric 
molecules generically (or nucleic acids specifically in the '158 patent) through fixing the 
polymers through electrostatic attraction between the polymer and the surface. In the 4 158 
patent, the surface is planar while the instant application comprises a microchannel with a wall 
surface. The claims of both patents are also directed to optical or imaging analysis of the 
straightened polymers and include enzymatic analysis. The claims of the instant application and 
the ' 1 58 patent address a similar scope and breadth of a method of fixing and straightening of 
polymers or nucleic acids such that the claims of the instant application are obvious over the 
claims of the 4 1 58 patent. 

New Grounds of Rejection 

Claim Rejections - 35 USC § 102 

3. Claims 1-7, 25-31, 48 and 62-64 are rejected under 35 U.S.C. 102(b) as being 
unpatentable over Kambara (US Patent 5,356,776; October 1994). 
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With regard to claim 1, Kambara teaches a method for elongating polymeric molecules 
comprising the steps of: 

(a) passing a liquid and polymeric molecule through a micro-channel sized to provide laminar 
flow of the liquid along a micro-channel length (col. 3, lines 48-57, where the terminus of the 
DNA is fixed and stretched via fluid flow; col. 4, lines 1-17, where the passage is passable by 
DNA but not the particle and would therefore meet the limitation of microchannel; see Example 
4, col. 10, lines 48-65, where the dimensions of the channel are provided; liquid flow is used to 
fix the particle and stretch the DNA); and 

(b) controlling the flow of liquid to cause elongation of the polymeric molecule within the 
laminar flow (col. 3, lines 48-57, where the terminus of the DNA is fixed and stretched via fluid 
flow; col. 4, lines 1-17; liquid flow is used to fix the particle and stretch the DNA). 

With regard to claim 25, Kambara teaches a method for aligning polymeric molecules 
comprising the steps of: (a) passing a liquid and a plurality of polymeric molecules through a 
micro-channel sized to provide laminar flow of the liquid along a micro-channel length (col. 3, 
lines 48-57, where the terminus of the DNA is fixed and stretched via fluid flow; col. 4, lines 1- 
1 7, where the passage is passable by DNA but not the particle and would therefore meet the 
limitation of microchannel; see Example 4, col. 10, lines 48-65, where the dimensions of the 
channel are provided; liquid flow is used to fix the particle and stretch the DNA); and (b) 
controlling the flow of liquid to cause alignment of the polymeric molecules within the laminar 
flow (col. 3, lines 48-57, where the terminus of the DNA is fixed and stretched via fluid flow; 
col. 4, lines 1-17; liquid flow is used to fix the particle and stretch the DNA). 
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With regards to claim 48, Kambara teaches a method for separating polymeric molecules 
of differing molecular weight comprising the steps of: 

(a) passing a liquid and polymeric molecules through a micro-channel sized to provide laminar 
flow of the liquid along a micro-channel length (col. 3, lines 48-57, where the terminus of the 
DNA is fixed and stretched via fluid flow; col. 4, lines 1-17, where the passage is passable by 
DNA but not the particle and would therefore meet the limitation of microchannel; see Example 
4,. col. 10, lines 48-65, where the dimensions of the channel are provided; liquid flow is used to 
fix the particle and stretch the DNA); and 

(b) controlling the laminar flow of liquid to separate the polymeric molecules of differing 
molecular weights (col. 3, lines 48-57, where the terminus of the DNA is fixed and stretched via 
fluid flow; col. 4, lines 1-17; liquid flow is used to fix the particle and stretch the DNA). 

With regard to claim 2, 26, Kambara teaches an embodiment of claim 1, 25, wherein the 
micro-channel has a cross-sectional dimension within one order of magnitude of a relaxed 
diameter of the polymeric molecule (see Example 4, col. 10, lines 48-65, where the dimensions 
of the channel are provided). 

With regard to claim 3, 27, 64, Kambara teaches an embodiment of claim 1, 25, 48, 
wherein the micro-channel includes a transparent wall and including the step of optically 
analyzing the elongated polymeric molecule suspended within the laminar flow (Example 4, col. 
10, where following stretching in the microchannel, the DNA is optically inspected to determine 
the position of the label at the opposite end of the molecule, see especially lines 65-67). 

With regard to claim 4, 28, Kambara teaches an embodiment of claim 1, 25, including the 
step of reacting the elongated polymeric molecule suspended within the laminar flow with a 
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reactant (Example 4, col. 9, line 59 to col. 11, line 25, where labeled probes are hybridized to the 
DNA, the DNA is oriented using the apparatus and a detailed DNA map is obtained, see Figure 
7). 

With regard to claim 6, 30, 62, Kambara teaches an embodiment of claim 4, 28, 60, 
wherein the reactant is a second polymeric molecule reacting with at least one elongated 
polymeric molecule (Example 4, col. 9, line 59 to col. 11, line 25, where labeled probes are 
hybridized to the DNA, the DNA is oriented using the apparatus and a detailed DNA map is 
obtained, see Figure 7). 

With regard to claim 7, 31, 63, Kambara teaches an embodiment of claim 6, 25, 57, 
wherein the polymeric molecules are DNA (Abstract, where the polymeric molecules that are 
stretched are DNA molecules). 

With regard to claim 5, 29, Kambara teaches an embodiment of claim 4, 28, wherein the 
reactant is an enzyme causing cleavage of the polymeric molecule (Example 1, col. 6, line 20-26, 
where the DNA is digested with a restriction endonuclease). 

Claim Rejections - 35 USC § 103 
4. Claims 8-9, 17-18, 21-24, 39-40, 43-46 and 58-61 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kambara et al. (US Patent 5,356,776; October 1994) as applied to 
claims 1-7, 25-31, 48 and 62-64 and further in view of Bensimon et al. (US Patent 6,256,153; 
July 2001). Kambara teaches a method of fixing and straightening DNA molecules in a channel 
(Abstract). 
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Kambara teaches the limitations of claims 1-7, 25-31, 48 and 62-64 as recited in the 102 
rejection stated above. However, Kambara does not teach the step of aligning or staging 
molecules within the passage or channel or that the wall is electrostatically attractive to the DNA 
molecule. Bensimon teaches a process for aligning a macromolecule onto the surface of a 
support comprising fixing one end onto the surface (Abstract). 

With regard to claim 8, Bensimon teaches an embodiment of claim 1, wherein multiple 
polymeric molecules are simultaneously passed through the channel (col. 17, Example 1, lines 
18-23, where the total number of molecules of fluorescence-labeled X DNA was added in 
different buffers, wherein this constitutes multiple polymeric molecules simultaneously passed 
through the channel). 

With regard to claim 9, Bensimon teaches an embodiment of claim 1, including the step 
of staging the polymeric molecule with a plurality of other polymeric molecules in the liquid 
before passage through the channel (col. 17, Example 1, lines 18-23, where the total number of 
molecules of fluorescence-labeled X DNA was added in different buffers, wherein this constitutes 
multiple polymeric molecules simultaneously passed through the channel). 

With regard to claims 17 and 39. Bensimon teaches an embodiment of claim 1, 25, 
wherein at least a first wall of the micro-channel provides attraction to the polymeric molecule 
and further including the step of: (c) adsorbing of the polymeric molecule to the first wall of the 
micro-channel in straightened form (col. 3, lines 58-65, where the adsorption of the 
macromolecule onto the surface can be controlled through surface charges and the electrostatic 
interactions between the surface and the molecule; col. 4, lines 52-61, where specific types of 
surface functionalities are described; see also col. 5, lines 4-23, for example; and see Example 1, 
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col. 17, lines 39-46, where capillary force on the DNA molecule(s) is sufficient to stretch the 
molecule; col. 4, lines 4-6, where it is noted that one aligned, the molecules adhere strongly to 
the surface). 

With regard to claim 18, 40, Bensimon teaches an embodiment of claim 17, 39 wherein 
step (c) includes the steps of controlling the flow rate of the liquid and the size of the micro- 
channel to cause adsorption by random encounters between at least one end of the polymeric 
molecule and a wall of the micro-channel (col. 3, lines 58-65, where the adsorption of the 
macromolecule onto the surface can be controlled through surface charges and the electrostatic 
interactions between the surface and the molecule; col 4, lines 52-61, where specific types of 
surface functionalities are described; see also col. 5, lines 4-23, for example; and see Example 1, 
col 17, lines 39-46, where capillary force on the DNA molecule(s) is sufficient to stretch the 
molecule; col. 4, lines 4-6, where it is noted that one aligned, the molecules adhere strongly to 
the surface). 

With regard to claim 21, 43, 58, Bensimon teaches an embodiment of claim 17, 39, 57 
wherein the micro-channel includes an elastic channel material releasably adhered to an optical 
mapping surface to create the micro-channel between the elastic material and the optical 
mapping surface and wherein the adsorption is to the optical mapping surface (Example 3, col. 
19, lines 21-26, where the coverslip is removed from the adhered molecules). 

With regard to claim 22, 44, 59, Bensimon teaches an embodiment of claim 21, 43, 58, 
further including the step of separating the elastic channel material from the optical mapping 
surface after adsorption of the polymeric molecule to the optical mapping surface (Example 3, 
col. 19, lines 21-26, where the coverslip is removed from the adhered molecules). 



Application/Control Number: 10/688,416 Page 12 

Art Unit: 1637 

With regard to claim 23, 45, 60, Bensimon teaches an embodiment of claim 17, 39, 57, 
further including the step of reacting the adsorbed polymeric molecule with a reactant (col. 9, 
lines 29-60, where the polymeric molecule within the laminar flow may be reacted with a variety 
of reactants, including DNA, RNA or proteins through hybridization or labeling; col. 12, lines 
53-63, where the position of specific genes on genomic DNA are determined by hybridization 
with gene specific probes). 

With regard to claim 24, 46, 61, Bensimon teaches an embodiment of claim 23, 45, 60, 
wherein the reactant is an enzyme causing cleavage of the polymeric molecule (col. 12, lines 53- 
58, where the polymer is genomic DNA and can be cleaved with restriction enzyme prior to 
further 'physical mapping' steps). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have applied the teachings of Bensimon to the method of DNA stretching 
and analysis taught by Kambara to arrive at the claimed invention with a reasonable expectation 
for success. Kambara teaches a method comprising affixing one end of a DNA molecule to a 
bead, which comprises a broad interpretation of a wall of a channel, places the DNA in a channel 
that captures the wall of the channel and stretches the DNA using fluid flow, or laminar flow. 
Bensimon teaches a very similar method of DNA analysis, however in this case an end of the 
DNA is fixed and the DNA is aligned along the length of a wall, which may comprise a bead 
(col. 3, lines 11-17, where the support of Bensimon can take many forms, including beads or 
particles), through progress of a meniscus instead of by laminar flow. Therefore, as each of 
these elements were known in the prior art at the time of the invention and the combination of 
these elements would provide a predictable result, it would have been prima facie obvious to one 
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of ordinary skill in the art at the time the invention was made to have incorporated these 
elements to analyze straightened DNA molecules. 

5. Claims 10-16, 20, 32-38, 42, 49-57, 65-70 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kambara et al. (US Patent 5,356,776; October 1994) in view of Bensimon et 
al. (US Patent 6,256,153; July 2001) as applies to claims 8-9, 17-18, 21-24, 39-40, 43-46 and 58- 
61 and 58-64 above and further in view of Chen et al. (US Patent 6,762,059; July 2004). 
Kambara teaches a method of fixing and straightening DNA molecules in a channel (Abstract). 

With regard to claim 12, 34, 52, Kambara teaches an embodiment of claim 10, 32, 50, 
wherein the micro-channel includes a transparent wall and including the step of optically 
analyzing the elongated polymeric molecule as it hovers within the laminar flow (Example 4, 
col. 10, where following stretching in the microchannel, the DNA is optically inspected to 
determine the position of the label at the opposite end of the molecule, see especially lines 65- 
67). 

With regard to claim 13, 35, 53, Kambara teaches an embodiment of claim 10, 32, 50, 
including the step of reacting the elongated polymeric molecule hovering within the laminar flow 
with a reactant (Example 4, col. 9, line 59 to col. 11, line 25, where labeled probes are hybridized 
to the DNA, the DNA is oriented using the apparatus and a detailed DNA map is obtained, see 
Figure 7). 

With regard to claim 14, 36, 54, Kambara teaches an embodiment of claim 13, 35, 53, 
wherein the reactant is an enzyme causing cleavage of the polymeric molecule (Example 1, col. 

6, line 20-26, where the DNA is digested with a restriction endonuclease). 
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With regard to claim 15, 37, 55, Kambara teaches an embodiment of claim 13, 35, 53, 
wherein the-reactant is a second polymeric molecule (Example 4, col. 9, line 59 to col. 11, line 
25, where labeled probes are hybridized to the DNA, the DNA is oriented using the apparatus 
and a detailed DNA map is obtained, see Figure 7). 

With regard to claim 16, 38, 56, Kambara teaches an embodiment of claim 15, 35, 55, 
wherein the polymeric molecules are DNA (Abstract, where the polymeric molecules that are 
stretched are DNA molecules). 

With regards to claim 69, Kambara teaches an embodiment of claim 48 wherein the 
micro-channel has a cross-sectional dimension within one order of magnitude of a relaxed 
diameter of the polymeric molecule (see Example 4, col. 10, lines 48-65, where the dimensions 
of the channel are provided). 

While Kambara teaches the limitations of the claims above, Kambara does not teach the 
limitations of claims 57 or 66. Bensimon teaches a process for aligning a macromolecule onto 
the surface of a support comprising fixing one end onto the surface (Abstract). 

With regards to claim 57, Bensimon teaches an embodiment of claim 49 further including 
the step of fixing the separated polymeric molecules to a substrate after their separation (col. 3, 
lines 58-65, where the adsorption of the macromolecule onto the surface can be controlled 
through surface charges and the electrostatic interactions between the surface and the molecule; 
col. 4, lines 52-61, where specific types of surface functionalities are described; see also col. 5, 
lines 4-23, for example; and see Example 1, col. 17, lines 39-46, where capillary force on the 
DNA molecule(s) is sufficient to stretch the molecule; col. 4, lines 4-6, where it is noted that one 
aligned, the molecules adhere strongly to the surface). 
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With regards to claim 66, Bensimon teaches an embodiment of claim 65 further including 
the step of fixing the elongated polymeric molecules to a substrate (col. 3, lines 58-65, where the 
adsorption of the macromolecule onto the surface can be controlled through surface charges and 
the electrostatic interactions between the surface and the molecule; col. 4, lines 52-61, where 
specific types of surface functionalities are described; see also col. 5, lines 4-23, for example; 
and see Example 1, col. 17, lines 39-46, where capillary force on the DNA molecule(s) is 
sufficient to stretch the molecule; col. 4, lines 4-6, where it is noted that one aligned, the 
molecules adhere strongly to the surface). 

Regarding claims 12-16, 34-38, 52-56, Bensimon does not teach the limitations of claims 
10-11, 32-33, 50-51, wherein the flow of the polymeric molecules is reversed periodically to 
cause the polymeric molecule to hover in an elongated state. Bensimon also does not teach the 
limitations of claims 49, 57 and 65-70 as recited below. 

With regard to claim 10, 32, 50, Chen teaches an embodiment of claim 1, 25, 48, 
including the step of periodically reversing the flow to cause the polymeric molecule to hover in 
an elongated state (col. 40, lines 41-67, where the movement of charged polymers such as DNA 
can be controlled through the application of an electric field and the flow can be reversed to 
assist in stretching of the polymer). 

With regard to claim 1 1, 33, 51, Chen teaches an embodiment of claim 10, 32, 50, 
wherein the flow is periodically reversed at a rate from between 0.2-5 Hz (col. 40, lines 41-67, 
where the movement of charged polymers such as DNA can be controlled through the 
application of an electric field and the flow can be reversed to assist in stretching of the 
polymer). 
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With regard to claim 20, 42, Chen teaches an embodiment of claim 17, 39, wherein step 
(c) includes the step of applying an electrostatic field across the width of the micro-channel to 
cause adsorption of the polymeric molecule to one wall of the micro-channel (col. 40, lines 41- 
67, where the movement of charged polymers such as DNA can be controlled through the 
application of an electric field and the flow can be reversed to assist in stretching of the 
polymer). 

With regards to claim 49, Chen teaches an embodiment of claim 48 further including the 
step of controlling the flow of liquid to elongate the molecules and separate the elongated 
molecules by their relative speeds within the laminar flow (col. 17-18, where the elongated 
molecules are analyzed with regard to their relative speed or 'center of mass' velocity within the 
flow of the apparatus of the invention; see col. 15, lines 41-52, where the invention provides 
structures for the stretching and elongation of polymers). 

With regards to claim 65, Chen teaches an embodiment of claim 48 further including the 
step of controlling the flow of liquid to cause elongation only of the polymeric molecules of a 
predetermined molecular weight range within the laminar flow (col. 38, lines 10-21, where the 
size of molecules of interest range from several kilobases to at least a megabase of DNA). 

With regards to claim 67, Chen teaches an embodiment of claim 65 further including the 
step of controlling the flow of liquid to separate the elongated and unelongated molecules as a 
function of their differing speed within the laminar flow and to separate the elongated molecules 
from the unelongated molecules by their different speeds in the laminar flow (col,. 37, Figure 23, 
where polymers of a particular length remain elongated, while polymers of a different length 
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recoil and are no longer elongated and these molecules traverse different and separate paths in 
the substrate). 

With regards to claim 68, Chen teaches an embodiment of claim 65 further including the 
step of obtaining a digital image of the elongated and unelongated molecules and separating 
them by image processing (col. 45, lines 10-39, Example 1, where digital images were obtained 
and both elongated and unelongated molecules were analyzed). 

With regards to claim 70, Chen teaches an embodiment of claim 48 further including the 
step of controlling the flow of liquid to separate the molecules as a function of their propensity to 
be adsorbed as a function of their length while moving in the laminar flow (col,. 37, Figure 23, 
where polymers of a particular length remain elongated, while polymers of a different length 
recoil and are no longer elongated and these molecules traverse different and separate paths in 
the substrate). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have extended the teachings of Bensimon and Kambara to incorporate the 
additional methods of polymer stretching and elongation of Chen to arrive at the claimed 
invention with a reasonable expectation for success. Bensimon, Kambara and Chen disclose 
methods that are directed to the separation, elongation and analysis of polymers as they pass 
through a microchannel passageway. Regarding the issue of reversing the flow of the passage of 
the polymeric molecules, as taught by Chen, "the movement of the polymer is controlled, for 
charged polymers such as DNA, by setting up an electric field which acts on the charges on the 
polymer. . . and the polymer follows the electric field lines". Chen also teaches "in addition, with 
an appropriately charged wall surface, the electro-osmotic flow can be reversed to provide 
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viscous forces which assist the osmotic stretching" (col. 40, lines 41-67). While Bensimon does 
disclose a charged surface, and the control of the liquid flow, there is no specific teaching of an 
attempt to reverse the flow of the liquid, or to include an electrical field as an additional level of 
control of fluid flow and elongation of the polymers. However, as Chen teaches that the flow 
can be reversed and assist stretching, one of ordinary skill in the art at the time the invention was 
made would have been motivated to incorporate the additional steps of reversing the flow as 
taught by Chen into the method of elongation, separation and alignment taught by Bensimon 
with a reasonable expectation for success. 

Furthermore, it would have been prima facie obvious to have extended the teachings of 
Bensimon to incorporate the additional methods of polymer stretching and elongation of Chen to 
arrive at the claimed invention with a reasonable expectation for success. Both Bensimon and 
Chen disclose methods that are directed to the separation, elongation and analysis of polymers as 
they pass through a microchannel passageway. Regarding the separation of molecules according 
to their relative speeds in the laminar flow, as taught by Chen, "the present invention also 
provides methods and structures that allow polymers of any length, including nucleic acids 
containing entire genomes, to be stretched or elongated for further analysis, e.g., determination 
of their velocities and lengths. Polymers are loaded into a device and run through the structures, 
propelled by, inter alia, physical, electrical or chemical forces" (col. 15, lines 41-52). These 
teachings generally address the issue of control of the flow and the speed of the molecules. Chen 
also states that their method addresses "a need for more accurate methods for determining the 
length of single elongated polymers and/or determining the length of single elongated polymers 
and/or distances between landmarks on single elongated polymers". Therefore, while both Chen 



Application/Control Number: 1 0/688,4 1 6 Page 1 9 

Art Unit: 1637 

and Bensimon teach methods directed to the characterization of polymers, specifically DNA, 
Chen addresses the method from a different perspective than Bensimon, specifically aimed at the 
analysis of single molecules relative to their length and their velocity. Considering the combined 
teachings of these references, one of ordinary skill in the art at the time the invention was made 
would have been motivated to apply the techniques of analyzing and separating elongated 
polymers based on their velocities within the laminar flow as taught by Chen with a reasonable 
expectation for success. 

Response to Arguments 

Applicant's arguments with respect to claims 1-70 in view of Bensimon have been 
considered but are moot in view of the new ground(s) of rejection. 

Applicant's arguments filed September 5, 2007 regarding the rejections under 
Obviousness Type Double Patenting have been fully considered but they are not persuasive. 

Applicant traverses the rejection and asserts that "the pending claims are directed towards 
methods of elongating polymeric molecules by using only laminar flow. In contrast, Schwartz I 
and Schwartz II claim methods of preparing nucleic acid molecules elongated and fixed for 
manipulation by depositing such molecules on a planar surface having a positively charged 
surface". Applicant also asserts that while both disclose laminar flow devices (e.g., Figure 25), 
"neither disclosed using only laminar flow with these devices for elongating nucleic acid 
molecules" (p. 13-14). 
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These arguments are not persuasive. Applicant's arguments regarding the restriction to 
only laminar flow in the instant claims is acknowledged. However, the claims of the '074 patent 
(Schwartz I) and 4 158 patent (Schwartz II) claim the elongation and fixation of nucleic acid 
molecules. Elongation and fixation (as claimed, for example in claims 1 and 17 of the instant 
claims) achieved only with laminar flow falls within the scope of "elongation and fixation" as 
claimed in the cited copending patents. The rejections are maintained. 



Conclusion 

No claims are allowed. 

Claims 19 and 41 are free of the prior art. The closest prior art, Bensimon does not teach 
the application of an acceleration across the width of the microchannel. These claims stand 
rejected for other reasons as stated above. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephanie K. Mummert, Ph.D. whose telephone number is 571- 
272-8503. The examiner can normally be reached on M-F, 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Stephanie K Mummert, Ph.D. 

Examiner 

Art Unit 1637 




